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Amendments to the Claims 

This listing of claims will replace all prior versions and listings of claims in the application: 
Listing of claims: 

1. (Currently Amended) A method of compensating dispersion of a communications 
signal conveyed through an optical communications system, the method comprising 

steps of: 

deriving a compensation function that substantially mitigates the dispersion imparted to 
the communications signal by the optical communications system; 

digitally p rocessing an electrical input signal using the compensation function to 
generate a predistorted electrical signa l comprising two or more orthogonal signal 

components : and 

modulating at least phase and amphtude of a n optical signal using respective ones of the 
orthogonal signal components of t he predistorted electrical signal to generate a 
corresponding predistorted optical signal for transmission through the optical 
communications system. 

2. (Currently Amended) Ar -The m ethod as claimed in claim 1, wherein the step of 
determining a compensation fimction comprises steps of: 

measuring a performance parameter related to the optical dispersion; and 

calculating respective values of one or more parameters of the compensation function 
that optimizes the measured performance parameter. 

3. (Currently Amended) A ^The method as claimed in claim 2, wherein the step of 
measuring the performance parameter comprises a step of measuring any one or more 
of: 

net chromatic dispersion at one or more wavelengths; 
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a bit error rate; 

a signal-to-noise ratio; and 

an eye-opening ratio. 

4. (Currently Amended) A -The m ethod as claimed in claim 2, wherein the step of 
measuring the perfonnance parameter comprises steps of: 

sampling the optical signal received through the optical communications system; and 

calculating an error function indicative of a difference between the sampled optical 
signal and a predetermined reference. 

5. (Currently Amended, Withdrawn) A -The m ethod as claimed in claim 1, wherein the 
step of processing the electrical input signal comprises a step of digitally filtering the 
electrical input signal using any one of: 

a Fast Fourier Transform (FFT) filter; 

a Finite Impulse Response (FIR) filter; and 

a Infinite Impulse Response (IIR) filter. 

6. (Currently Amended) A The method as claimed in claim 1, wherein the step of 
processing the electrical input signal comprises steps of: 

calculating successive digital sample values of the predistorted signal, based on the 
electrical input signal and the compensation fimction; and 

converting each successive sample value into a corresponding analog level of the 
predistorted electrical signal. 

7. (Currently Amended) Ar -The m ethod as claimed in claim 6, wherein th e pr e distort e d 

electrical signal comprises two or more - orthogonal signal components, and the step of 
calculating successive digital sample values comprises a step of calculating successive 
corresponding sample values of each signal component. 
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8. (Currently Amended) Ar -The m ethod as claimed in claim-?_l, wherein the orthogonal 

signal components comprise any one of: 

In-phase and Quadrature signal components; 
Amphtude and Phase signal components; and 
Amplitude and frequency signal components; 

9. (Currently Amended) A rThe m ethod as claimed in claim 6, wherein the electrical input 
signal comprises a substantially undistorted binary signal, and wherein the step of 
calculating successive digital sample values of the predistorted electrical signal 
comprises steps of: 

calculating at least one respective sampl e valuo of the predistort e d signal corresponding 
to e ach on e of a s e t of pred e termined N bit words; 

storing each calculated sampl e value in a look - up table; and 

mapping the binary signal to a corresponding stream of n-bit symbols; and 

extracting calculating a plurality of successive sample values of the predistorted 

n-bit symbols. 

10. (Cancelled) A method as claimed in claim 9, wherein the set of predet e rmined N bit 
words encompasses all possible s o qucncca of N - bits. 

11. (Currently Amended) Ar -The m ethod as claimed in claim 9, wherein the step of 
e xtracting calculating a plurality of successive sample values of the predistorted 
electrical signal comprises steps of: 

converting the e l e ctrical input signal stream of n-bit symbols i nto a series of N-bit 

words; 

using each N-bit word as an index value to access a respective register of tfee-a.Iook-up 
table; and 
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latching each sample value stored in the accessed register out of the look-up table. 

12. (Cancelled) A method as - claim e d in claim 9, wherein the number - (M> of bits within 
eac h word t s- ba s ed - on any one or more of: 

an e xpected maximum dispersion of the - optical communications system; and 
an expect e d respons e tim e of th e look up table ? 

13. (Cancelled) A method as claimed in claim 9, wherein the steps of calculating respective 
sampl e values of the predistorted- electrical signal and storing the calculated numerical 
values in a look up table arc repeated at predetermin e d intervals ? 

14. (Currently Amended) A dispersion compensation system for compensating optical 
dispersion of a communications signal conveyed through an optical communications 

system, the dispersion compensation system comprising: 

derivation means for deriving a compensation function that substantially mitigates the 
dispersion imparted to the communications signal by the optical communications 

system; 

a compensation processor for digitally p rocessing an electrical input signal using the 
compensation function to generate a predistorted electrical signa l comprising two 
or more orthogonal signal components; and 

modulating means for generating m odulating at least phase and amplitude of an optical 
signal using respective ones of the orthogonal signal components of the 
predistorted electrical signal to generate a predistorted optical signal for 
transmission through the optical communications syste m, bas e d on the 
pr e distorted e l e ctrical signal . 

15. (Currently Amended) A -The system as claimed in claim 14, wherein the derivation 
means is implemented remote from the compensation processor. 
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16. (Currently Amended) A -The system as claimed in claim 14, wherein the derivation 

means comprises: 

a detector for measming a performance parameter related to the optical dispersion; and 

a calculation engine for calculating respective values of one or more parameters of the 
compensation function that optimizes the measured performance parameter. 

17. (Currently Amended) A -The system as claimed in claim 16, wherein the detector is 
adapted to measure any one or more of: 

net chromatic dispersion at one or more wavelengths; 

a bit error rate; 

a signal-to-noise ratio; and 

an eye-opening ratio. 

18. (Currently Amended) A -The system as claimed in claim 16, wherein the detector is 
adapted to: 

sample the optical signal received through the optical communications system; and 

calculate an error function indicative of a difference between the sampled optical signal 
and a predetermined reference. 

19. (Currently Amended) Ar -The system as claimed in claim 14, wherein the compensation 
processor comprises: 

a digital filter for calculating successive digital sample values of the predistorted 
electrical signal, based on the electrical input signal and the compensation 

fimction; and 

a digital-to-analog converter (DAC) for converting each successive digital sample value 
into a corresponding analog level of the predistorted electrical signal. 
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20. (Currently Amended, Withdrawn) A -The system as claimed in claim 19, wherein the 

digital filter comprises any one of: 

a Fast Fourier Transform (FFT) filter; 

a Finite Impulse Response (FIR) filter; and 

a Infinite Impulse Response (IIR) filter. 

21. (Cancelled) A system as olaimod in claim 19, wherein tho pr e distort e d el e ctrical signal 
comprises two or more signal compon e nts, at least one component bein g at least 
partially orthogonal to at least one oth e r oomponont. 

22. (Currently Amended) A -The system as claimed in claim-2i_14, wherein the orthogonal 
signal components comprise any one of: 

In-phase and Quadrature signal components; 

Amplitude and Ph^e signal components; and 

Amphtude and firequency signal components; 

23. (Currently Amended) A -The system as claimed in claim-2J-_14, wherein the digital 

filte f compensation processor comprises either one of: 

a respective digital filter for generating each component; and 

a single digital filter adapted to substantially simultaneously output a respective digital 
sample value for each component. 

24. (Currently Amended) A -The s ystem as claimed in claim-2i_14, fiirther comprising, for 
each component of the predistorted electrical signal, a respective second digital filter 
operatively coupled for imposing a predetermined delay. 

25. (Currently Amended) Ar -The system as claimed in claim 24, wherein the respective 
predetermined delay imposed on each component is selected to compensate a 
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differeaitial propagation delay- 




monts of th e pr e distorted electrical 



26. (Currently Amended) A-The system as claimed in claim-19_50, wherein the digital filter 



a serial-to-parallei converter for converting the stream of n-bit svmhols b inary - signa l 

into a series of N-bit words; and 
a Random Access Memory (RAM) Look-up table (LUT) for outputting at least one 

digital sample value of the predistorted electrical signal corresponding to each N- 

bit word. 

27. (Currently Amended) Ar -The system as claimed in claim 26, wherein the look-up table 
comprises: 

two or more memory blocks for storing a respective portion of each digital sample value 

of the predistorted signal; and 
a summation circuit for summing the respective portions of the digital sample value 

output from each memory block. 

28. (Cancelled) A s >'atom oa claim e d in claim 26, whoroin th e numb e r (N) of bit s within 
e ach word - is - bascd on any one or more of: 



29. (Currently Amended) Ar -The s ystem as claimed in claim 14, wherein the modulating 
means comprises any one or more of: 

a narrowband laser adapted to generate the optical signal having a frequency which is 
controllable in response to an analog current level of the predistorted electrical 



comprises: 



expected- 



dispersion of the optioal- 



lunications system; and 



e xp e ct e d response time of the look up tabl e . 



signal; 
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an optical modulator adapted to modulate either one or both of an amplitude and phase 
of the optical signal in response to an analog voltage level of the predistorted 
electrical signal; and 

a variable optical attenuator adapted to modulate an amplitude of the optical signal in 
response to an analog voltage level of the predistorted electrical signal. 

30. (Currently Amended) A- The system as claimed in claim 19, wherein the compensation 
processor further comprises a non-linear compensation means for adjusting each digital 
sample value of the predistorted electrical signal to compensate a nonUnear performance 
of at least the modulation means. 

31. (Currently Amended) Ar-TM.system as claimed in claim 30, wherein the non-linear 
compensation means comprises: 

a non-linear processor for calculating a mapping between each sample value and a 
corresponding adjusted sample value; and 

a non-hnear compensator operatively coupled to an output of the digital filter for 
applying the mapping to each digital sample value of the predistorted electrical 

signal. 

32. (Ciirrently Amended) Ar -The s ystem as claimed in claim 31, wherein the non-hnear 
compensator comprises a Random Access Memory (RAM) Look-up table (LUT) for 
outputting an adjusted digital sample value corresponding to each digital sample value 
of the predistorted electrical signal generated by the digital filter. 

33. (Currently Amended) A-Tlie.system as claimed in claim 30, wherein the digital filter is 

a Random Access Memory (RAM) Look-up table (LUT) adapted to store a plurality of 
predetermined digital sample values of the predistorted electrical signal, and wherein 
the non-Unear compensation means comprises: 
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a non-linear processor for calculating a mapping between each sample value and a 

corresponding adjusted sample value; and 

means for adjusting each of the predetermined digital sample values stored in the RAM 
LUT in accordance with the calculated mapping. 

34. (Currently Amended) A dispersion compensator for compensating optical dispersion of 

a communications signal conveyed through an optical communications system, the 
dispersion compensator being implemented in a transmitter of the optical 
communications system, and comprising: 

a digital filter for calculating successive digital sample values of the-aj)redistorted 
electrical signal comprising two or more orthogonal signal components, based on 
the electrical input signal and the compensation function; and 

a respective d igital-to-analog converter (DAC) for converting ooch successiv e digital 
sample valu es of each orthogonal signal component into a corresponding analog 
lev ^signal component o f the predistorted electrical signal for driving an optical 
modulation means so as to modulate at least phase and amplitude of an optical 
signal using respective ones of the analog signal components to generate a 
corresponding predistorted optical signal for transmission through the optical 
communications system. 

35. (Currently Amended, Withdrawn) Ar -The d ispersion compensator as claimed in claim 
34, wherein the digital filter comprises any one of: 

a Fast Fourier Transform (FFT) filter; 

a Finite Impulse Response (FIR) filter; and 

a Infinite Impulse Response (EIR) filter. 

36. (Cancelled) A di i spersion compensator as claimed in claim 3 4 , wherein th e predistorted 
electrical signal comprises two or more orthogonal signal c 



10 



Application No. 10/531,314 
Amendment Dated: Septemberl 17, 2010 
Reply to Office Action of: August 9, 2010 



37. (Currently Amended) Ar -The d ispersion compensator as claimed in claim 36, wherein 

the orthogonal signal components comprise any one of: 

la-phase and Quadrature signal components; 
Amplitude and Phase signal components; and 
Amplitude and frequency signal components; 

38. (Currently Amended) A -Tfae dispersion compensator as claimed in claim 36, wherein 
the digital filter comprises either one of: 

a respective digital filter for generating each component; and 

a single digital filter adapted to substantially simultaneously output a respective digital 
sample value for each component. 

39. (Currently Amended) A -The dispersion compensator as claimed in claim 36, further 
comprising, for each component of the predistorted electrical signal, a respective second 
digital filter operatively coupled for imposing a predetermined delay. 

40. (Currently Amended) Ar -The d ispersion compensator as claimed in claim 39, wherein 
the respective predetermined delay imposed on each component is selected to 
compensate a differential propagation dela y across all of tho components of th e 
pr e distorted e lectrical signal . 

41. (Currently Amended) A -The dispersion compensator as claimed in claim 34_51, 
wherein the digital filter comprises: 

a serial-to-parallel converter for converting the binary signal -stream of n-bit symbols 

into a series of N-bit words; and 
a Random Access Memory (RAM) Look-up table (LUT) for outputting at least one 
digital sample value of the predistorted electrical signal corresponding to each N- 
bit word. 
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42. (Currently Amended) Ar -The d ispersion compensator as claimed in claim 41, wherein 
the look-up table comprises: 

two or more memory blocks for storing a respective portion of each digital sample value 

of the predistorted signal; and 
a summation circuit for summing the respective portions of the digital sample value 

output from each memory block. 

43. (Cancelled) A dispersion compcnflator aa claimed in claim 41, wherein th o number (N) 
of bits within each word is bas e d on any ono or more of: 



44. (Currently Amended) A -The d ispersion compensator as claimed in claim 34, wherein 
the optical modulation means comprises any one or more of: 

a narrowband laser adapted to generate the optical signal having a frequency which is 
controllable in response to an analog current level of the predistorted electrical 
signal; 

an optical modulator adapted to modulate either one or both of an amplitude and phase 
of the optical signal in response to an analog voltage level of the predistorted 
electrical signal; and 

a variable optical attenuator adapted to modulate an amplitude of the optical signal in 
response to an analog voltage level of the predistorted electrical signal. 

45. (Currently Amended) A -The d ispersion compensator as claimed in claim 34, wherein 
the compensation processor further comprises a non-linear compensation means for 
adjusting each digital sample value of the predistorted electrical signal to compensate a 
nonlinear performance of at least the modulation means. 



e xp e ct e d : 



■ dispersion of th e optical communioations system; and 




of th e look up table. 
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46. (Currently Amended) A -The dispersion compensator as claimed in claim 45, wherein 
the non-linear compensation means comprises: 

a non-linear processor for calculating a mapping between each sample value and a 

corresponding adjusted sample value; and 
a non-linear compensator operatively coupled to an output of the digital filter for 

applying the mapping to each digital sample value of the predistorted electrical 

signal. 

47. (Currently Amended) Ar -The d ispersion compensator as claimed in claim 46, wherein 
the non-linear compensator comprises a Random Access Memory (RAM) Look-up table 
(LUT) for outputting an adjusted digital sample value corresponding to each digital 
sample value of the predistorted electrical signal generated by the digital filter. 

48. (Currently Amended) A -The dispersion compensator as claimed in claim 45, wherein 
the digital filter is a Random Access Memory (RAM) Look-up table (LUT) adapted to 
store a plurality of predetermined digital sample values of the predistorted electrical 
signal, and wherein the non-linear compensation means comprises: 

a non-linear processor for calculating a mapping between each sample value and a 

corresponding adjusted sample value; and 
means for adjusting each of the predetermined digital sample values stored in the RAM 

LUT in accordance with the calculated mapping. 

49. (New) The method as claimed in claim 6, wherein the step of calculating successive 
digital sample values comprises a further step of digitally filtering the orthogonal signal 
components to compensate at least a differential delay. 

50. (New) The system as claimed in claim 14, wherein the electrical input signal comprises 
a substantially undistorted binary signal and wherein the compensation processor fiirther 
comprises a mapper for mapping the binary signal into a stream of n-bit symbols. 
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5 1 . (New) The dispersion compensator as claimed in claim 34, wherein the electrical input 

signal comprises a substantially undistorted binary signal and wherein the dispersion 
compensator further comprises a mapper for mapping the binary signal into a stream of 
n-bit symbols. 
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